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INTEGRATED SPACE SHUTTLE VEHICLE CONFIGURATION 
5 IN THE NASA AMES RESEARCH CENTER 
9 x 7 FOOT LEG OF THE UNITARY PLAN WIND TUNNEL (IA81B) 
by 


E. Chee, Rockweil International Space Division 


ABSTRACT 


Presented in this report are results of wind tunnel test IA81B. The 
mode] tested was a 0.030-scale model of the Integrated Space Shuttle 
Venicle Configuration 5. Testing was conducted in the NASA Ames Research 
Center 9 x 7-foot Unitary Plan Wind Tunnel to investigate pressure dis- 
trioutions for aeroloads analysis at Mach numbers from 1.55 through 2.5. 
Angles of attack and sideslip were varied from -6 to +6 degrees. 


This report consists of 1 volume of force data and 4 volumes of 


pressure data for a total of 5 volumes. They are arranged in the fol low- 


Ing manner: 
Volume No. Contents 
] IA81B force data 
é IA81B plotted pressure data 
3 TA81B tabulated pressure data 


(a) orbiter fuselage pages 1-299 
(b) left lower wing surface pages 300-728 
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4 IA81B tabulated pressure data 
(a) left upper wing surface 
(b) right lower wing surface 
(c) right upper wing surface 


5 IA81B tabulated pressure data 


) left vertical tail surface 
) SRM booster 
) 
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external tank 
miscellaneous orifices 
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| UME MBC DEFINITION 
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t se ; Tt .? 
- 3 pressure; N/m , pat 
} vc, ASM ) dynamic pressure: Lp. N/m, ee 
ay Por) 
7% - ry Tt . 7 
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Cx ear Porelody arug coefficient; C+ - Cy, 
a _’ 
oe 1 elde-soree coefficient; prlmciads 


Go 


oa LY pivchineg-noment coefficient; oem moment 
QSZREF 


on ees yawn =nonent. coer ficient; auane momen y 
qSb 
3. wae . 1° - * uv 1 hs bea 
-f E45 rejlingemoment roerficlent; roliing moment 
Be attr 
4 
ai a a LAT CeGoskray PyC1o} Cr/ es 
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NOMENCLATURE (Continued) 


Additions to Standard Nomenclature 


Plot 
symbo | 


CABET 


CABO 


CABSRB 


Defintion 


external tank base area, Ft? 


body flap upper surface area, Ft? 
Orbiter base area, Ft! 


OMS pod base area, Ft? 


SRB base area, Ft? 
external tank base axial force coefficient 
Orbiter base axial force coefficient 


SRB base axial force coefficient 


external tank total axial force coefficient 


external tank forebody axial force coefficient 
Orbiter forebody axial force coefficient 


SRB forebody axial force coefficient 


Orbiter total axial force coefficient 





OMS 
RN/FT 


e 


SRR 


Xone 


RN/L 


X/CW 


X/CV 


X/LT 


NOMENCLATURE (Continued) 


Definition 


OMS pod average base pressure coefficient 
SRB average base pressure coefficient 


, . th 
pressure coefficient associated with ‘i tap 


external tank 


Oribter base incidence angle to a line of constant 
Xo? deg. 


Orbiter fuselage length, in. 


moment reference point 
orbital manuvering system 
unit Reynolds number, million per foot 


elevon surface area, ft? 


solid rocket booster 


longitudinal distance from MRP to bodyflap area 
centroid, in. 


longitudinal distance from MRP to Orbiter base area 
centroid, in. 


chordwise location on wing 
chordwise location on vertical tai] 


Orbiter longitudinal station, in. 


location on Orbiter, fraction of Orbiter body length 
aft of Orbiter nose 





Plot 


CHE I 


CHEO 


C CMBF 


CMBO 


- 
ee oe ee ney ge a ee ee a ERS, SE pe ee eee a eee 5 ee 


NOMENCLATURE (Continued) 


Definition 


SRB total axial force coefficient 


elevon mean aerodynamic chord, in 


inboard elevon hinge moment coefficient 
outboard elevon hinge moment coefficient 


bodyflap upper surface pitching moment coefficient 


Orbiter base pitching moment coefficient 
Orbiter forebody pitching moment coefficient 


Orbiter total pitching moment coefficient 
bodyflap upper surface normal force coefficient 
Orbiter base normal force coefficient 


Orbiter forebody normal force coefficient 


Orbiter total normal force coefficient 


external tank average base pressure coefficient 


bodyflap average upper surface pressure coefficient 
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XS 


X/LS 


XT 


X/LT 


YO 
YS 


YT 


Z0 
ZS 
Ly 
ALPHAO 


ALPHAL 


ALPHAR 


ALPHAT 


BETAO 


NOMENCLATURE (Continued) 


Definition 


Orbiter average base pressure coefficient 


SRB longitudinal station, in. 


location on SRB, fraction of SRB body length aft 
of SRB nose 


external tank longitudinal station, in. 


location on ET, fraction of ET body length aft of 
ET nose 


Orbiter lateral station, in. 
SRB lateral station, in. 
external tank lateral station, in. 


vertical distance from MRP to Orbiter base area 
centroid, in. 


Orbiter vertical station, in. 

SRB vertical station, in 

external tank vertical station, in. 
Orbiter angle of attack, degrees 


left SRB angle of attack, degrees 


right SRB angle of attack, degrees 


external tank angle of attack, degrees 


Orbiter angle of sideslip, degrees 
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Plot 
SyMs0 i 


BETAL 


BETAR 


BETAT 


ELV-1B 
ELV-OB 
RUDDER 
SPDBRK 


2Y/b 
PHI 


BETAI 
ALPHAi 


X/LB 
¥/BW 
Z/BV 


NOMENCLATURE (Continued) 


Definition 


left SR3 angle of sideslip, degrees 
right SRB angle of sideslip, degrees 


external tank angle of sideslip, degrees 


inboard elevon deflection angle, degrees 
outboard elevon deflection angle, degrees 


rudder deflection angle, degrees 
speedbrake deflection angle, degrees 


Spanwise station, 2Y/b 
radial location, degrees 


orbiter sting cavity axial force coefficient 


integrated vehicle angle of sideslip, degrees 
integrated vehicle angle of attack, degrees 


longitudinal position/body length (fuselage) 


local spanwise position/wing span 


local spanwise position/vertical tail span 





CHM) 


CHM2 


CHM3 


CHM4 


CAFAFO 


CNALFA 


XAC/LV 


YAC/LV 


CYBETA 


DCAF 


DCNF 


DCLMF 


CHM] 


CHM2 


CHM3 


CHM4 


NOMENCLATURE (Continued) 


re 


forebody yawing moment coefficient, body 
axis system 


forebody pitching moment coefficient 
forebody normal force coefficient 


forebody axial ferce coefficient at zero alpha 


derivative of normal-force coefficient with 
respect to alpha, per degree 


vertical tail chordwise center of pressure 
location 


vertical tail spanwise center of pressure location 


derivative of side-force coefficient with 
respect to beta, per degree 


incremental forebody axial force coefficient 


incremental forebody normal force coefficient 


incremental forebody pitching moment coefficient 


contributions of the forward bridge to the 
inboard elevon hinge moment coefficient 


contributions of the aft bridge to the 
inboard elevon hinge moment coefficient 


contributions of the forward bridge to the 
outboard elevon hinge moment coefficient 


contributions of the aft bridge to the 
outboard elevon hinge moment coefficient 
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e.g., RETTO4. 








Tne fourth letter of the data set identifier indicates the component, 


Force 
0 
T 


Pressure 
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NOMENCLATURE (Concluded) 


Data Set Identifiers 


Orbiter 

External Tank 

Left SRB 

Right SRB 

Orbiter - Hinge moment 


Integrated Vehicle 


Orbiter Fuselage 

Left Wing lower surface 

Left Wing upper surface 

Right Wing lower surface 
Right Wing upper surface 
Left Vertical Tail 

SRM Booster 


External Tank 


Miscellaneous Orifices 





CONFIGURATIONS INVESTIGATED 


The model was a 0.030-scale representation of the Rockwell Inter- 
national Space Shuttle Integrated Vehicle. The Orbiter was per VL/0- 
000140A/B lines. The external tank represented VL78-000063 lines. The 
solid rocket motors were per VL72-000066 lines. Figures 2a, b, andc 
present sketches of the model configuration. Model simulation included 
attach structure protuberances, fairings, fuel feed lines, vent lines, 
etc. (basic model construction was of ARMCO 17-4 steel). 

Model forces and moments were measured by 3 Task Corporation six 
component balances. A 2.5 in. MK XXA was mounted in the Orbiter. A 2.0 
in. MK ILTIC was mounted in the external tank. A 1.5 in. MK TIC was 
mounted in the LH SRB. The balances are attached to stings entering each 
component through the base areas. Figures 2m and 2n show the balance 
locations in the mode]. The RH wing inboard and outboard elevon panels 
are instrumented with hinge moment gages as shown in figure Ic. 

Surface and base pressures were measured on the Orbiter, external 
tank and solid rocket motors. The Orbiter was instrumented with a total 
of 480 pressure-orifices, of which 6 were base and cavity pressures. The 
external tank was instrumented with a total of 314 pressure orifices. The 
LH SRM was instrumented with a total of 149 pressure orifices. Orifice 
locations are presented in tables IV through VIII and figures 2d through 
7a 


The following model shorthand configuration notation was used: 


LVA’ = ATog thru 32 Flero Fleii FRio Neg 0) PT12 PT20-27 521 Tag 


i 





CONFIGURATIONS INVESTIGATED (Ccncluded) 


ATog thru 32 7 Attach hardware structure 

FLa1Q = LHo feedline 

FLY] = LOo feedline 

FRig = Umbilical door fairing 
| Ng6 = Nozzles for solid rocket boosters 
: 0, = Bog &g Egg Fo Mig Nog Be Vg Mite 
: PT 2 = Lightning rod on nose of Tog 

PTo> thru 27 = External protuberance 

$2] = Solid rocket boosters 

Tog = External tank 


Where model dimensions are as described in table III. The LVA' con- 
figuration was tested with speed brake gap both sealed and open and with 
elevon gap both sealed and open. The (instrumented) right elevon gap 


was sealed by a permanent sponge rubber seal. The left elevon gap was 


seaied with plaster. Speed brake gaps were sealed by red wax. 








TEST FACILITY DESCRIPTION 


The Ames Research Center 9 by 7 foot Supersonic Wind Tunnel is a 
closed-circuit, air-medium, variable-density facility capable of attain- 
ing Mach numbers from 1.55 to 2.50 at Reynolds numbers from 1.5 x 10°/ Ft 
to 6.5 x 10°/ Ft. The 18 foot long test section is part of a dual system 
of supersonic circuits and uses the same motors and compressor as the 
8 by 7 foot tunnel. A sliding-block throat arrangement is used to con- 
trol] tunnel Mach number. 

Models are supported by means of stings attached to the wall-to-wall 
Strut/BOR system of the 9 by 7 foot tunnel. 

Schlieren photograph, shadowgraphs, and pressure monitoring instru- 


mentation are available. 
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DATA REDUCTION 


All balances data were reduced to coeffi. ‘ents about a moment re- 


ference point jocated at: 


Ko = 976.0 in. 
Vy = Q.0 in, 
iy = 400.0 in. 


The following reference dimensions were used: 


2 


li 


t 


2690.0 ft 
R= 1297.0 in. 
Hinge moment data were reduced about their respective hinge lines 


using the following reference values: 


S = 210.¢ ft® 
e 
Ce = 90.7 in. 

Base and forebody coefficients were calculated as follows: 
C = -( ty tani, -C "Sous 
N Pp S b Phoms S 
b b ) 

O 0 
G.. sauat “of 
Nop Phe SS 
A A 
Oh ep 7 - Op ms 
b 
bo b, OMS 
A 
C, = -C a 
A. P. S 
ET ET 
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DATA REDUCTION (Continued) 








A 
_ OcRB 
C. Se 
A, P. 3 
SRB SRB 
x, 1, 
: hen CN “A 
m g 
b, b rb, b, 
Xpe 
C Q Cy 
bf b bf 
b Cs 28m ee 
N n 7 SN. 7 SN 
i. 0 bo bf 
i €'€..6€. =€ 
Me My Be 
0 O 
Se scre 
A A” *Abo 
an 0 
C... wey +2 
A A Ap 
ret ET "ET 
Ge . FG. + 2k 
A A A 
Topp ORB cp 
: 2 
A, = 597.56 ft 
ET 
A. = 142.6 ft® 
bf 
_ 2 
A, = 314.10 ft 
QO 
; 2 
A, = 122.57 ft 
OMS 
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DATA REDUCTION (Concluded) 


A 2 201.07 ft¢ 
SRB 

i: <a d.958 

bo 

Xv¢ = 1329.7 in. 

X= 1263.0 in, 
0 

i #33655 9a: 
bo 


Base pressure coefficients represented the average pressure on the 
respective bases. Body flap pressure coefficients were as given by figure 
20. 

Right SRB forces and moments were caiculated as a mirror image of left 


SRB forces and moments about g = 0: 


Coefficient on Coefficient on 
Right SRB ” Left SRB 
at +8 at -8 


Forces and moment on each component (Orbiter, ET, left SRB, and 
right SRB) were inte polated versus the respective angle of attack and 
angle of sideslip of each component to nominal angles. These data were 


then added to provide total integrated vehicle forces and moments. 
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TABLE I 





TEST : IA81B 


REYNOLDS NUMBER DYNAMIC PRESSURE TAGNATION TEMPERATURE 
MACH NUMBER (per foot) (degrees Fahrenheit) 
Se EES leg 
2.50 x 10° 3.189 120 
2.50 ~ 10 5.185 


DATE s 8-23-74 







tt 
i 
ll 





BALANCE UTILIZED: Task Corp 2.5" MK XXA, 2.0" MKIIIC, 1.5" MKIIC 
seein ee Se Ne INE 


COEFFICIENT 
CAPACITY: 
a 2.0" 1.5" TOLERANCE: 


NF orOl6l8 
SF 3000 
6 UU 


BOO rele 
200 












COMMENTS: 













TABLE II 
“RUN NUMBER COLLATION SUMMARY 
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TABLE III, - MODEL DIMENSIONAL DATA 
a ; MODEL COMPONENT: ATTACH STRUCTURE - AT. 


| GENERAL DESCRIPTION: kear orbiter to ET attach structure (LH and RH). 2 Members. 


MOLEL SCALE: _0.930 MODEL DRAWING NO.: 


‘R&WING NO.: V1.78-000063, -O000462B 





DIMENSIONS: MEMBER FULL SCALE MODEL SCALE 
fr Ky -__2317.00 = __ 39,52 


a = 96.50 (LH) = 2.895 
96.50. (RH) _ 2.895 __ 

A 267.50 __ 8.025 _ 

Xen 2058,00 61,740 

Yn - 125.68 (LH) -_ 3,770 
125.58 (RH) __3,.770 

oop — 215.5 152465 


#2 Xo 1317.00 39.51 
sg ~ 96.50 (LH) -_ 2.895 _ 
96.50 (RH) __ 2.895 
Zp 267.50 8.025 
Xr 1272.00 __56.160 
Yp =n) 25.68 (LH) =_3.770 
125.68 (RH) _ 3.770 
Ze 504.5 15.135 


Diameter, In. #1. 1155 0.345 


ee ee 





TALE IIL, -MODEL DIMENSIONAL DATA - Continued. 
voppL COMPONENT: ATTACH STRUCTURE - AT 29 


“@NERAL DESCRIPTION: Right-hand umbilical fairing to FT cross member attach 








structure (1 member). 


MODEL SC/ LE: 0.630 


MODEL DRAWING NO.: 


DRAWING No.3 VL73-000062B, -Martin Marietta 82600207000 


icicle teen SSE 


DIMENSIONS : FULL SCALE MODEL SCALE 
Umbilical fairing attach point: Ky 1317.00 _ Z 39.510 _ 
y, 66-316 = __ 2.989 
ZO 247.182 (Oe 
Xp = 2058.683 = ALLO 
SEER 1's 10 See ode a 
dep 583.683, 17-510 
ET attach point: Xn _ 2058.00 __ 41.740 
Yo - 12.0 = 0.360 
do 568,25 | gcicley @OUR et. 
Xo 1317.00 | 39.510 2 
x6 - 12,0 05363. f. 
Zo 5 260573: die: e 
Attach structure dia., 4.) 0.135 


wee 
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TABLE ILI. -MODEI DIMENSIONAL DATA —- Continued. 
MODEL COMPONENT: ATTACH STRUCTURE - AT3Q 


CFENFRAL DESCRIPTION: Forward SER to BT attach structure (LH and RH). 


MODEL SCALE: 0.030 

DRAWING NO.: VL78-OOOO44, Martin Marietta 82600204300 

DIMENSTONS: FULL SCALF MODEL SCAIF 
Attach point Xen QR5 A475 29.570 


Yr ~172,50 (LH) - 5.175 
172.50 (RH) 5.175 


an 0.0 0.0 
Xs 442.675 13. 2°0 
Ys 80.00 2.400 
Zs 0.0 0.0 

Xo 2b4.675 7,340 
Yo - 184.5 (LiH)—5.535 


18.5 (RH) 5.535 
a 0.0 0.0 





= te ee ee ee 


iin din smal +. 


TABLE III. ~ MODEL DIMENSIONAL D..TA = Continued, 
MODEL COMPONENT: ATTACH STRUCTURE - AT 3) 


GENER-L DESCRIPTION: Rear "T to SRB attach Structure (LH % RH), 2 members, 


MODEL, SCILE: 0,930 MODEL DRAWING- 
oo ee See oa 
DRAWING NO. : #1.7£-000063, 0000428, ~oooo44 
DIMENSIONS: MEMBER FULL SCALE = MOD=T sate 
nme ee epee En i ia ees 


#1 XT ~~2058.00) 4p ay 


YT - 171,50 a) _ Salhs 

171.50 (he eee ree! ae 
27 457.00 eset 710%. 
Xs son 1511.00 eae Fe 
ae 5452). y eae 
-— 27.90 710 


#2 XT 2058.00 ema: Oy 
1G ee — 143,58 - 4,916 | 


Zr 449, AL 13.494 _ 


a 1511.00 45.33 


Yg ts GSK. eamrree Se 
as eens Pes ee seep 7 2. 


Nn I 


#3002«CO 2058.00 41.7 
YT = 161.72 = 4.852 
aT 343.00 10,29 


Xg $1 54:1. 206 45.33 





Zs td ~00 = Le 10 
Diameter of members, In.: #1. 
Sener 
fe ee 
32 
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TABLE II11.- MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT: ATTACH STRUCTURE - AT32 


GENERAL DESCRIPTION: Forward orbiter /FT attach structure (? member structure) 


MODEL SCALE: 0.030 


DRAWING NO.: VL7R8~OOOOA2B, Martin Marietta P2460020914 


| DIMENSIONS: MEMBER FULL SCALE MODEL SC) LE 
| fA Xo 388.15 ALAM S 
| » 0.0 0.0 
; (Attach pt on orb Zp= 614) & Lm ML. IWR MY 
| Xp 1120.9 34,05 
Yp 46.50 _},395 
(Attach pt on tank) Zp _ 562.58 W877 
#e X, _388.15 11.445 

Y, Q.0 _ 6.0 

Z, ——LAR ML IWR ML 


Diameter, In. #. 6.0 0.190 
# 6.0 __ 0.180 
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TABLE III.- MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT :__BODY = Pop ———SCSCSCSCSCSCisS 
GENERAL DESCRIPTION : Configuration 1L0A/B orbiter fuselage 


NO te is identical to 8 except underside of fuselage has heen 





refaired to accept Wi3é: 


1, SCALE: 





DRAWING NUMBER - 
~00014,0A, -000140R 


DIMENSIONS FULL SCALE MODEL SCALE 
vength (OMI: Fwd Sta, X#235), Tn. 1293.3 38.70) 


Length (IML: Fwi Sta. X9=238), Tnu1290,3 32.709 


Max Width (@ X, = 1528.3), In.  9_ 26 7.920 
Max Depth (@ X, = 1Af4), Tn. 250,00 7 £90 
Fineness Ratio an Oh OS 
Area - Fee ea ee 
Mox. Cross-Sectional poe 0.30 
Planforn 
Wetted ee 
Bose a ee we ee 
34 
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TABLE III. - MODEL DIMENSIONAL DATA- Continued. 


MODEL COMPONENT :__ CANOPY - Cg 


GENERAL DESCRIPTION :__Configuration 3A, Canopy used with fuselage B., | 





MODEL SCALE: 0.030 MODEL DWG NO.: SS-A 47 





DRAWING NUMBER . VL70-000143A 


DIMENSIONS . FULL SCALE MODEL SCALE 


Length (X%, =434. 643 to 57&), Ir. 143,357 4.301 


Mox Width (X= 513.127), In. 152.412 4.572 
Mox Depth (At Xo = 485, ), In. 25.000 0.750 


Fineness Ratio 


Area peta at dt ee ees 
Max. Cross-Sectional 


Planform 


Wetted 


Base 
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TABLE III. -— “ODKE. DIMENSIONAL DATA - Continued. 
en aur thas eR VON a BL. 


gn 


GENERAL DESCRIPTION: 





elevon, Flapper 


Ol wnt erhody pieces, and tipseal- are not 









Nata are Sor 





DRAWING NUMBER: Not, available 
CIMENS 2oNS: FULL-SCALE MODEL SCAL* 
Area -- "+? 210,90 Te! 
Sacer (equivalent), Tn. Lo.2 10136 
Tab'd equivalent chord | fn. 112.0 6 
Outb'd equivalent chord, Tn. 55,19 L454 
Ratio movable surface chord/ 
total surface chord 
At Inb'd equiv. chord 0, 2094 0.2094 
At Outbh'd equiv. chord 0, 2094 0.2 
sweep Back Angles, degrees 
Lesding Edge 0,00 a 2,00 
Trailing Edge ~ 10.056 = 10,054 
Hingeline 0.09 2000.2: 


(Product. of area & :) 


Area Moment (Nowmedxtoohténgeoddne ), rt? 15°7, 25 0.0429 


Mean Aerodynamic Chord, In. 90.7 2.721 
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TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT : BODY FLAP = Fao | 


GENERAL DESCRIPTION - Confiruratio:, 140 A‘R 


MOORT SCALE: 0.030 


aa a ee 
DRAWING NUMBER | —TL20-0001 103, ~000200 


DIMENSIONS 


Length (Chord), In. 

Max Width , In. 

Max Depth , In. 

Fineness Ratio 

Area - Ft* 
Max. Cross~Sectional 
Plantorm 


Wetted 


Base 
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FULL SCALE 


84.7 


262.308 





23.00 








| 


142,60 


fT 


MODEL SCALE 


2.541 


7,849 


0.490 


TT 


0,128 


| 


00,0377 © 


REPRODUCISILITY OF THE 
ORIGINAL PAGE IS POOR 














TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MOOR. COMPONENT: FEEDLINE + Flag 


GENERAL DESCRIPTION: LH, feedline on upper left-hand side of Tog. 


MODET. SCALE: 0.030 


PRAWING NO.: VL78-000043, ~000062R 


DIMENSIONS: FULL SCALE MODEL SCALF 
Leading eaivge at: Xp 2071.5 626145 
Yr - 70.0 - 2,100 
or D1 38934 LF 2\e 
Tralline edge at: Xm 2081. 80 62.454 
Yr - 70,00 ~ 2.10 
dp 584.059 17.522 


Uiameter of line (17.0 1.5.) 18.160 0.545 








TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


i MODEL COMPONENT: ee 


| ene Ae a A A a ree mn a a a ES + ne 


GENERAL DESCRIPTION: _ LO, feedline on upper right-hand of T39: 


MODEL SCALE: 0.030 


DRAWING NO.: VL78-000063, VL78-000062B 


ee ee ee eS ee ee ee ee et tne 


DIMENSIONS: 

FULL SCALE MODEL SCALE 

; Leading edge at: Xv 1000-667 — 30.02 

= 70. 00 2.10 
a a anemone 
Zr —_ 180.519 4,516 | 

Trailing edge at: Xt 207. 62.145 

Yy 70. 00 2.100 

Zy oD IBO3A. 3 E28 


Line diameter (17.01, D.) (O, D. } 18.16 0.545 








TABLE III. -MO0PL OTMENSIONAL DATA - Continued. 
MODEL, COMPONENT: FATRING - FRO 
GENERAL DESCRIPTION: Umbilical door fairing between aft ET/orbiter 


attach structure. 


MODST SCALE: 0.030 


DRAWING NO.: VIL7#®-O000A3, -QOO0NA2R, Martin Marietta 824600207000 


DIMEN SIONS: FULT. SCALE MOVar SOAS 
Leading edge at 2052.0 Al. 7h 
Length 193.0 5.79 
Widty 15.0 0.45 
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TABLE IIL. -' 90°). DIMENSIONAL DATA - Continued. 


: MODEL COMPONENT: OWS Pe 


GENcRAL DESCRIPTION: Configuration 1/40C ort 














MODEL SCALK: 02030 , 


DRAWING NUMBER VL70-008401, ~OC8,10 
: DIMENSION: | | FULL SCALE | MODEL SCALE 
: Length (OMS Fwd Sta. ¥.=1310.5), In. 252.50 7.755 
: Mox Width (8 %o = 1513), In. 134.8 4.10%, 
Mox Depth (# X, = 1511), In. 74,70 2.241 
Fineness Ratio 2.484 a ed 
Areo - Ft? 
Max Cross-Sectional 58. RAL 0,053, 
Planform 
Wetted 
Base 


4] 








TABLE III. — MODEL DIMENSIONAL DATA- Continued. 


MOLL COMPONENT: OMS NAZZIVS = Nog 





i ee 


SENSRAL DieSCRIPPION: Tontienrat ion 14,04 73 orbiter OMS Nazzles 


MCDEL SCALE: G03 


DRS WING NUMBER: Vi70-0¢ i 





DIMLN. SIONS: FULL SC+LE MODEL SCALE 
w.cH NO. 


Lenin = In. 
Gimpoal Point to Exit Plane 
Torout Lo Exit Plane 


Diaaeter - In. 
exit 
Throat 
Inlet 

‘ 

prea - ft" 
BXLe 

Throat 


Gimbal Point (Station) In. 
Left Uppea Nozzle 


AO 1518.00 = e in 

Yo «~ BR.O --2.64 

lon 492.00 14.76 
'4deht Booger Nozzle 

Xn 151°.00 45.54 

Yo &R2 0) __ 2.44 

Ag 42s pee icaee 


Null Position - Dec. 
‘eft Upper Nozzle 


Pitch 15°93! 15°L9! _ 
Yaw 120]7! 12°17! 


Firht Hexer Nozzle 


Pitch 15°49! 15°49!" 
Yaw 12°17 2°17! 
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TABLE III. - MODEL DIMENSIONAL DATA - Continued. 
MODEI COMPONENT: BSRM NOZZLK - Nee 


GENERAL DESCRIPTION: Rooster solid rocket motor nozzles. 


MODEL SCAL®: 0.030 


DRAWING NO.: VL70-000066 


DIMENSIONS: PULL SCALE 
Diameter, D, - In. (I.D.) 1h, 29 
Diameter, Dey - In. (0.D.) 144.79 


Diameter, DT ~ IN. 
Diameter, Ds, - In. 
Area - Ft2 
Max. Cross-sectional (I.D.) 113.553 
Gimbal Origin: 


Left Nozzle 


Xo 1902.4 
Le -- 250.50 
Lg 400.0 
Right Nozzle 
XA 1902.5 
Ye 250.50 
Le 400.0 
Null Position: (Deg. ) 
Left nozzle gimbal + 8 
Fight nozzle gimbal + 8 


43 


MODEL SCALE 
4. 3287 
4.4037 


0.102 


57.078 
oe 7.515 
12.00 


57.078 
7.515 
12.06 





TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


WODE. COMPONENT: ET PROTUBERANCE = PT92 


G2N"RAL DESCRIPTION: Lightning rod attached to ET nose. 


MODEL SCALE: 0,030 


DIMENSIONS: FULL SCALE MODEL SCAL@ 
vength 30.90 0.927 
Diameter - In. 3.20 0.0964 
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TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT: __ELECTRICAL LINE = PTog 


GENERAL DESCRIPTION: Left-hand electrical conduit line on T29. 








MODEL SCALE: 0,030. , 


DRAWING NUMBER _VL78-000063, ~000062R 





DIMENSION: | | FULL SCALE MODEL SCALE 
Leading edge at: Xn 1084 . 333 32.530 

Yr Bi Pe Ps ee 2 

C 2139-62000 = 4 SH 

Trailing adee at: Xr 2058000 eae 5) ite / 0 eae 
Yr - 99.592 - 2.988 
- 139.620 - 4.189 

Ze oe Siti ee pet ee ee 

Conduit, size: ha X 6,0. O04 x O.18R 


Centerline of line located radially at 9 = 35.5 .deg. 
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| TABLE Lil. - MODEL DIMENSIONAL DATA -~ Continued. 


MOUEL COMPONENT: 109 RECIRCULATION LINE = PT93 
GENSRAL DESCRIPTION: LO9 recirculaticn line on right-hand upper side 


side of Tope 


MODEL SCALE: 0,030 


DRAWING NO.: VL78-000063, -000062B, Martin Marietta 82600207000 


| DIMENSIONS: FULL SCALE MODEL SCALE 
| Leading edge at: Xn 1040. 667 31.220 
| Yr 94.149 2,825 
: Zep 540.93h 16.228 
Trailing edge at: Xr 2062.920 61.888 
Yr 70.000 2.100 
Zr 573.934 17.218 
Diameter of line 4.0 0.120 


Centerline of line located radially at @ = 33°.,5' 
(Right of TDC looking forward) 








¢ TABLE III. ~ MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPCNENT : LH, RECIRCULATION LINE = PT on 


GENERAT, DESCKIPTION: LH» recirculation line on loge 


MODE, SCALE: 0.030 


DRAYING NO.: VL78-0000463, -000042R, Martin Marietta 2400207000 


DIMENSIONS: FULL SCALE MODEL SCALE 
Leading edge at: Xr 1040 .467 31.220 
Yp - 94.169 - 2.825 
ar 540.934 14.222 
Trailing edge at: Xr 2062.920 41.288 
Yr - 70.00 -2,100 
A §73.934 17,218 
Diameter of line 4,,00 0.120 


Centerline of line located radially at @ = 33°45! 
(Left of TDC looking forward) 





TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT: | ELECTRICAL LINE - Plog 


ER a ee 


LENERAL DESCRIPTION: Right-hand aft electrical conduit line on T2g with 


_LH, pressure sensor line and LOX vent valve actuator line. cede 


ee es = nt = — a A = RA 


MODEL SCALE: 0.030 | 





ORAWING NO.: V1.78-000063, -000062B, Martin Marietta 82600207000 
DIMENSIONS: 
FULL SCALE MODEL SCALE 
Leading edge at: Xr _1084.333 _ 32,530 
1 oe IFT 6 988. 
2+ 139,620 4.189 
Trailing edge at: Xr 2058.000 61,74 
Yy 99.591]... 2.988 
Zs 139.620 4.189 _ 


Line diameter 2.0 x 6,0 0.06 x 0. 18 


Centerline of line located radially at $= 35.0" 
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TABLE III. - MODEL DIMENSIONAL DATA- Continued. 


MODEL COMPONENT ; We PRESSURS LINE - PT og 


GENERAL DESCRIPTION: LO» pressure line on Tog. 


MODEL SCALE: 0,030 


DRAWING NO.: VL78-000043, -0000428, Martin Marietta 22600207000 


DIMENSIONS: 
Leading edge at: Xm 
Yr 
Zp 
Trailing edge at: Xr 
‘ as 
ir 


“enterline of line located radially at 6 = 27° 


Line diameter 
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FULL SCALE 


340.733 
15.145 
407.718 
2083.5 
63.25 
609.00 


2.9 


MONFL SCAL* 
10,822 
0.454 
122 de 
62.505 
1.398 
18.27 


0.060 





TABLE Til. - MODEL DIMENSIONAL DATA - Continued. 


WODFL COMPONENT: ELECTRICAL LINE = PTan 


CONE RAL DESCRIPTION: Electrical conduit on the right-hand forward 


3action of Tog. 


MODEL SCALS: 0.030 


DEAW TIO NOL: ¥1L.7PQOOOK 2B 


WIMSN TONS: FULL SCALE MODe1. CAL: 
reading adge at: Xr 340.733 10. #22 
YT 11.549 O. 344 
Zn 412.474 12-47% 
Trailing edga at: XT 876.273 26,288 
YT 226.114 4.783 
2T 646.774 19.403 


Centerline of conduit locatad radially at 4 = 47,5° 
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, TABLE IIL. - MODEL DIMENSIONAL DATA- Continued. 


| MODEL COMPONENT: ox Mig ee 


GENERAL DESCRIPTION: Vonfipuration 140C orbiter rudder (Identical +o 


configuration 140A “R rudder), 


Sr err rhesus rere nearer 








| DRAWING NUMBER: VLZO-O001L4B, =-000095 

| 

| DIMENSTONS: FUL! ~SCALE MODEL SCALE 

| Area - Ft? 100.15 1.090 
Span (equivalent), Tn. 201.0 03 
TInb'd equivalent chord, In. 91.585 2.748 
Qutb'd equivalent chord, In. re eiat Caae 13525 


Ratio movable surface chord/ 
total surface chord 


At Inb'd equiv. chord 0,400 0.400. 
At Qutb'd equiv. chord ~ _ 0.400 0.400 


Sweep Back Angles, degrees 


Leading Edge 34 23 83 
Trailing Edge 26,25 2h 25 
Hingeline _ 34,83 3423 
(Product of area & c) 
Area Moment (Nommadoboohbngecbbne ), Fs 7 610.92 O,014 
Maan Aerodynamic Chord, In, 73.2 2.194 


5 





TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


—— MODEL COMPONENT: BOOSTER SOLID ROCKET MOTOR - 39) 


GENERAL DESCRIPTION: 











YODRL SCALE: 0.030 , | 
DRAWING NUMBER —-VL72-000143D, VL77~-000066 





) DIMENSION: | | FULL SCALE | MODEL SCALE 
. Length (Includes nozzle), In. 1789.40 53.68? 
: PASOWASth Tank Diameter, In. 144.00 4.38 
| fmooDepth Aft shrowi Dia., In. 192.00 5.76 
Fineness Ratio . 9.3198 9.3198 
Areo - Ft? 
Mex Cross-Sectional ___ 201.062 _0.1809. 
Planform Sea 
Wetted tag 
Bose 
WP of RSRM centerline (Zp) 400.0 1.200 
FS of RSRM nose (Xp) 743.0 22.29 


| RP of 35nM centerline (YP) 250.5 7.515 








: § TABLE IIL. - MONEL DIMENSIONAL DATA ~ Continued. 


i MODEL COMPONENT: ___ EXTERNAL TANK = Tag 


GENERAL DESCRIPTION: 


NOTE: (D3 j : f a 





| DRAWING NUMBER | 19 n ae 
: DIMENSION: | | FULL SCALE | MODEL SCALE 
| Length , In. , 1 Buh. 275 
) Mox Wietth Dia., In. 1.00 9.93 
| Max Depth 
Fineness Ratio 5 687 5 687 
Area - Ft* 
Max Cross-Sectional 501, 678 <a HONOS 25 = 
Planform 
Wetted 


Base 





! TABLE Ill. - MODiL DIMFNGION/L DATA - Continued. 


MODEL COMPONENT: VERTICAL - Vio 


| a 


GENERAL DESCRIPTION: Configuration _ 








_ a a er ue nth 


MODEL SCALE: _ 0.030 _ 











DRAWING NUMBER: ____VL70-0001400, =O001,5R 
: DIMENSIONS: FULL SCALE MODEL 5¢C- Le 
. TOTAL DATs 
| Area (Theo) - Ft? ca ep, 
: Plantorma 13253. =O, Te 
: Span (Theo, - In. 9)5.972... <9 
£spect Ratio es iy eens OV eee 
Rate ox Taper = Q,507 205507 
Taper Ratio _ Q.b0, —-O.404 .- 
Sweep-Back Angles, Degrees. 
Leading Edge 45,9000 _45,.000 
Trailing Edge ee eer See 
0.25 Element Line bled 3 ei hop ie eee 
Chords: 
Root (Theo) WP 268,50 8.055 
Tip (Theo) WP 108.47 es >) a 
MAC 199,81. 52992. 
Fus. Sta. of .25 MAC 1u63. 35. cee eee 
} W.P. of .25 MAC 635,52. 19,066 
| B.L. of .25 MAC 0.00 Ain 0.0 ene 
| Airfoil Section 
} ttle a F | 
Leading Wedge sngle - Deg. 10,00 10,00 es 
Trailing Wedge Jingle - Deg. 34,92 14.92 
| Leading Edge Radius 2,00 9,060 
| Void srese 13 37 __Q,0019  - 
Blanketed +rea O00, ve Oe 


54 cam 








oe ry 
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TABLE IIL. - MOPEL DIMEN TONAT, DATA - Concluded. 


MODEL COMPONENT: WING-W 174 : 7 
TEVERAL DESCRIOTION: 


Configuration 4 


"OTT: Tdentieal to Y 






excent airferil thicknes- 







Dphedral Saale ; 








trailine edre of wine 


a eS Se A ies Se ss Peg TG STS 


AROORT. AOAT Ea 





DWG. NO. VL79-000140A, -—000200 


7 
© Oata for (7) of (2) Sides 


Leading Edge Cuff 2 


























OTMENS SONS: : FULL-SCALE MODEL SCALE 
TOTAL DATA 
Area ..1@0.) rte 
2 yanform 2490.00 2.421 
Span (Theo In. : 936. 6% 22.10 
Asnect Ratio 2 DAB 2255 
Rave of Taper 1.177 | (ia 
Taper Ratio Q.200 0.200 
Dihedral Ancie, deanees a Wi -\o'o ee 3590 
Incidence Angle, degrees - 0,590" 0.500 
Aerodynamic Twist, degrees | 3,900 3,009 
Sweep Sack Angies, degrees : | 
Leading Edge 45.000 h5.0N0 
Trailing Edge m= 10.054, - 16.054 
0.25 Element Line 35.209 _- 35.209 
Chords: | 
Root (Thec) B.P.0.0. 629 9), 29,477 
Tip, (Theo) B.P. 137,25 13h 
MAC | Th R ee Dial 
Fus. Sta. of .25 MAC 11.36.83 34.105 
WLP. of .25 MAC 290.5 | R717 
B.eL. of .25 MAC 182.13 540k 
EXPOSED DATA 2 o © 
rea (Ineo) Ft 1751.50 1.575 _. 
- Span, (Theo) In. BP108 720,68 21.A2C 
Aspect Ratio 2.059 2.059 
Taper Ratio 0.245 0.245 
Chords | 
Root BP108 562.09 14.843 
Tip 1.00 b 137.85 42135 
MAC 392.83 11... 7%5 
Fus. Sta. of .25 MAC 1155.98 33.579 
W.°. Of «25 MAC 29h. 30 Pema, 
BL. of .25 MAC Jn te 7.3554 
Airfoil Section (Rockwell Mod NASA) 
——-XXXX64 
Root b =. 0.113 «40211 3-_ 
2 
Tip b= 0.320 0.420 
2 = eS 


Flanform Aree Ir )— 
Leading Edce Inters ects “us M, L. @ Sta 500.0 [5.00 
Leading Edge Intersects “inc @ Sta 102',.00 30.72 
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TABLE IV. 
ORBITER WING PRESSURE TAP NUMBERS - 
n Y, ORBITER LEFT WING PRESSURE TAP NUMBERS 
NO OH 3 MD tad 35H ANE TAY 193 
Sy to War ath cy 207. Ae AW AIA QZ AM ‘JIS ANE eee 
ato - = -- 7-H eM 5 | | : Cc 
Ne_O 010 0x, tse ny 224. wth L”) cc) WS AKC KS 





—e+ 


9.9 


—- 





fe 





» G hdy To? a7: a AYA AAG ga) 292223, 234 gas am : 2m a7 eg oe . . | | 1h 
1] gr - 33021 BBL 439 23H. ADS ae 331 293255 Noss! 3 ji 
|e 0 te exe ea 3 Mh Hoe MSSM AMS 
4, 10 TeP RAB a 'QN5 246 24] ANG 21: 260251. (252.993.264.258, fs ee Soe it ad 
DCT AM 957.298 297. BAe) WHS, 24205 2b Me? 9. a», 
“MeO +40 v.40 O55 11 AN hd: 246 1160 908.951 85 168 a ere 
“hy lesa weP a4 Qe aN 302.273; San. 277 27% 214.190 #81 282; - _ AS 
Now - 233,284 285 266: 287 283° 26) 250 Hl SABA DAY IAS 9 : f 
; % O Cla wic oS Cie 150 ‘\2Se] HOo.950 125. Li BK 60'<9se 
74, 0 we 27 2% 24 3eo. HL WL: 303 2 : ‘310. MG 





ar - Zit 312 Bs 34135 3H. 30 35 3es 920.521 322323; : re 
wee 15 two : : 
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et 
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TABLE VII. EXTERNAL TANK PRESSURE TAP NUMBERS 
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b. Model Attitude Definition 
Figure 1. - Continued. 


62 





— ei ies ee ees ee —_ 4x. weer oe PM. Ja ee | hy ee OO a gi EE A ee ee ee ee ah) oe em eg a eel eae er gee SMe ag Mn ee a EO ST San Dee SGI we te pee ae Oo, pe pee et cee eg eh Ge Sapam, femee Pram we) 


: OUTPUT_VOLTAGE 
| é 





ELEVON HINGE MOMENT WIRING DIAGRAM 
TYPICAL FOR INBOARD AND OUTBOARD ELEVONS 





c. Elevon Electrical Hookup and Sign Conventions 


Figure |. - Concluded. 
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: PRIUSSURE ORIFICE LOCATION OF LEFT WING PANEL. 


215 
209 210 211 212 213 214 | are 


Y. 110 208 = 235 (Cy oc ay, = 231 IN.) 


QO ee | 








= 299 (CL OCAL = 781 iN.) 


“N= 366 (Cy ocaL= 615 IN. ) 


7 = 534 (C) Kcqz* 395 IN.) 
we 1= 675 (Cy CCaL= 318 IN. ) 


PRESSURE ORIFICE LOCATION 


OF RIGHT WING PAN. L Y 365 ae = aE N= 780 = (Cr OCAL = 258 IN.) 
OU 
410 Y 


409 408 406 
: oe SOM wretietige™ © 1 = 887 Cy ocay = 200 IN.) 


) 
| , 4] Y 455 = n= 972(C 


? = 158 IN, 
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APPENDIX 
TABULATED SOURCE DATA 


VOLUME 1 (Force) 

VOLUME 3 Pages 1-728 (Pressure) 
VOLUME 4 Pages 729-1459 (Pressure) 
VOLUME 5 Pages 1460-2163 (Pressure) 


Tabulations of plotted data may be obtained 
from Data Managemant Services upon request. 
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